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Epidote; Mineralogy; Chemical zoning; Ophiolite; Konya. 5%), plagioclase (5.5 %), quartz (0.7%) and titanite (0.03%) in a granular texture. The amphiboles exhibits typical light and yellowish green colour and pleochroism, and are magnesiohornblende, pargasite and edenite in composition [14] . The epidotes mostly forms as single grain or rarely in aggregate, which is subhedral to euhedral ( Fig.  2a ), with high (II and III order) birefringence colour. It develops mostly colour-zoned isometric or stubby prismatic ( Fig. 2 a, b) ; the cores are pale yellowish-green and pleochroic, but the rims are nearly colourless. Though it is not common, sector-zoning is also observed in the composition of the epidote was determined by electron microprobe at METU, Ankara (Turkey). Operating conditions were kept at an accelerating voltage of 15 kV and a beam current of 20 nA. A beam size of 5 µm was used on amphibole and biotite grains, whereas a defocused beam of l0 µm was used on plagioclase grains to limit Na loss.
PETROGRAPHY
The epidote amphibolite consists of amphibole (0.6 mm, 65.3%), epidote (0.1-0.4 mm 23.47 %), zoisite (0.1-0.3 mm, The zoisite amphibolite is composed of amphibole (52.2 %), zoisite (38.4 %), plagioclase (0.5 mm, 7.1 %) and titanite (2.3 %) in a granular texture. The amphibole (0.3-0.7 mm) is predominantly subhedral, and exhibits greenish colour and pleochroism, and resorbed by epidote crystals (Fig.  2a, b ). Zoisite (0.3 mm) occurs as aligned anhedral crystals, with low birefringence colour. The titanite (0.4 mm) forms as rhomboeder crystals, and exhibit brownish colour due to its FeO content.
MINERAL CHEMISTRY
Chemical compositions of the epidotes are presented in Table 1, In thin section, the zoning is occasionally clear from the colour variation/intensity, nonetheless characteristically shows up in the interference colours, in that birefringence is a strong function of the chemical composition, especially the Fe-Al content. Single epidote grains commonly exhibits a growth zoning; the core shows relative enrichment in Fe, Si and Ca, and depletion in Al in comparing with its rim ( Fig.  4 ). Based on the molar fractions of the end-members, it has been classified in the epidote solid solutions series as epidote and zoisite; they were calculated respectively as: XFe 3+ : Fe 3+ / (Fe 3+ + Al 3+ -2 + Cr 3+ ), XAl 3+ : (Al 3+ -2) /(Fe 3+ + Al 3+ -2 + Cr 3+ ) [17] . The epidote crystals are mostly zoisite (Xcz) in composition, ranging from Xcz = 0.46-0.72 (Table 1) Table 1 . Chemical analyses of the epidote minerals, the formula is normalized on Si = 3 apfu due to high Si value (Si > 3.05 apfu, [18] . [24] . [19] suggested that epidotes formed from alteration of plagioclase varied from Ps0 to Ps24 those formed by alteration of biotite varied from Ps36 to Ps48. In sum, Ps content range 16-70, and 0-48 % in igneous and secondary epidotes. [23] also suggest that metamorphic epidotes show pistacite molar percentage of 0 to 100 %. The samples have Ps content varies from Ps7 to Ps16, suggesting both metamorphic and secondary (plagioclase alteration) origin. Secondary epidote is usually smaller in comparing with igneous epidote, and forms as a product of alteration of plagioclase [25] . Generally, the unsaussuritized nature of plagioclase, with small-intermediate size is unfavour of secondary origin.
[9] suggest that igneous epidote has TiO 2 <0.2 wt%. Similarly [22] reported that igneous and secondary epidotes have TiO 2 contents <0.2 wt% and >0.6 wt (%), respectively. In metamorphic epidote, TiO 2 ranges are as follows; 0.01-0.14% in greenschist metabasite [26] , 0.02-0.12 % in epidote blueschist [10] , 0.08-0.64 % in garnet amphibolite [27] , 0.07 to 0.22 wt% in eclogite and associated metabasite [10] , and 2.06 wt% TiO 2 in epidote-glaucophane-blueschist [28] . TiO 2 contents of the samples range from 0.05 to 0.31 wt%, but mostly less than 0.2 wt%, suggesting an igneous origin of the epidotes in the samples. [20] suggested that igneous epidote may have some textural and phase relationship as follows; (a) epidote overprin-ting euhedral allanite, (b) euhedral slightly pleochroic epidote in biotite, (c) embayed hornblende by epidote, (d) wormy intergrowths with plagioclase and/or quartz, (e) epidote associated with magmatic flow banding, and (f) crystallisation of epidote in unaltered rocks. (g) Igneous epidote can also form as inclusion in primary muscovite [29] , (h) inclusion in biotite and K-feldspar [30] , and (i) exhibit fine scale oscillatory zoning [9] . The epidote is subhedral to euhedral (Fig. 2) , and embays and truncates an optically continuous amphibole, confirming an igneous origin for epidote. [31] suggest that the amphibole in the samples may have igneous origin and crystallized under a medium pressure (≤ 7 kb) based on characteristics of their mineral chemistry. The samples is also characterised by the lack of pyroxene crystals possibly due to high content of water in the magma [32] [33] . It was experimentally shown that high H 2 O contents, 5wt % at 400MPa, or 7-9 wt % at 960 MPa, may cause amphibole to be the liquidus silicate phase, and impede pyroxene crystallisation [32] [33] . Taking account the extensive crystallisation of amphibole in the samples and its intermediate crystallisation pressure, it is likely that the magma could have water contents higher than 5 wt % during initial stage of crystallization. [34] shows experimentally that Fe 3+ content of epidote increases with fO 2 , and decreasing fO 2 induce epidote more aluminous. Low pistacite content (Ps7-16) of the samples indicates low fO 2 conditions during crystallisation of the magma.
Consequently, petrographical characteristics and mineral chemistry of the epidote in metamafic rocks from metamorphic basement suggests that the epidote crystals are of igneous in origin, and likely to be crystallized from a magma with high water content (higher than 5 wt % ) and low fO 2 conditions during initial stage of crystallization. 
